Abstract. Courtship feeding in the majority of insects may influence female reproductive patterns either directly, through effects of the gift material, or indirectly, through correlated effects of prolonged copulation and larger ejaculates. This distinction is important because the cause of changes in fecundity may influence patterns of the allocation of resources between the sexes, with implications for the intensity of sexual selection and magnitude of sexual conflict. I show that post-copulatory feeding on the secretions of a gland on the metanotum of male Oecanthus nigricornis Walker correlates with oviposition and affects the number of sperm remaining within the spermatophore. Manipulations of gland feeding and insemination duration showed that changes in fecundity are due to the gift rather than the ejaculate. Metanotal gland feeding increased female fecundity by increasing reproductive life span without significantly increasing oviposition rate. These changes in reproduction were directly due to the gift itself. Although gland feeding was positively correlated with the duration of insemination and thus the number of sperm transferred from the spermatophore to the female, experimentally prolonging or reducing insemination had no significant effect on reproductive life span. Male phenotype was also associated with female fecundity but in this case the effect was caused by an increase in the oviposition rate of females that mated with relatively large males. Male size had no significant effect on female reproductive life span, suggesting that its effect is not simply due to a quantitative increase in gift size. Three other measures of male phenotype, fluctuating asymmetry, condition (i.e. size-standardized wet body mass) and age, had no significant effects on female reproduction.
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The Association for the Study of Animal Behaviour
Controversy has developed over both the function of courtship feeding and its effect on the operation of sexual selection (e.g. Wickler 1994; Simmons 1995; Eberhard 1996) . Recent theory has clarified that sexual selection on both males and females is largely controlled by the fitness consequences of successive matings (Arnold & Duvall 1994) . For courtship-feeding females, these changes in fitness are expected to depend on the effects of maleprovided resources on fecundity, and, for males, will depend on patterns of sperm use and paternal investment. Current literature provides strong evidence of positive cumulative effects of courtship feeding on female fecundity (e.g. see table 1 in Parker & Simmons 1989) but provides weaker support for effects of variation in single gifts, suggesting that, although females do obtain nutrients from gifts, single matings may have little effect on female fecundity (Jones et al. 1986; Wedell & Arak 1989; Svard & Wiklund 1991; Reinhold & Heller 1993) . Thus gifts may cause little sexual selection on females, and correspondingly there may be little selection for females to choose males based on gift quality.
There are, however, notable examples of major effects of variation in gift size, including katydids (Gwynne 1984 (Gwynne , 1988a Simmons 1990 ) and lepidopterans (Rutowski et al. 1987; Royer & McNeil 1993) , such as a butterfly in which females actively forage for nuptial gifts (Kaitala & Wiklund 1994) . There are also cases where benefits to fecundity differ depending on the circumstances (fruit flies,
